The self-consistent model of classical field interactions formulated as the counterpart of the quantum electroweak model leads to homogeneous boson ground state solutions in presence of non-zero extended fermionic charge density fluctuations. Two different types of electroweak configurations of fields are analyzed. The first one has non-zero electric and weak charge fluctuations. The second one is electrically uncharged but weakly charged. Both types of configurations have two physically interesting solutions which possess masses equal to 126.67 GeV at the value of the scalar fluctuation potential parameter λ equal to ∼ 0.0652. The spin zero electrically uncharged droplet formed as a result of the decay of the charged one is interpreted as the ∼ 126.5 GeV state found in an LHC experiment. The problem of a mass of this kind of droplets will be considered on the basis of the phenomenon of the screening of the fluctuation of charges.
Introduction
In [1] , the non-linear self-consistent model of classical field interactions in the "classical counterpart of the electroweak Glashow-Salam-Weinberg" (CGSW) model was proposed. Homogeneous boson ground state solutions in this model in the presence of non-zero extended fermionic charge density fluctuations were reviewed and fully reinterpreted in order to make the theory with non-zero charge densities [2] coherent as, unfortunately, the language in [2] uses both quantum field theory (QFT) concepts and the classical charge distributions. The model concerns the bound states of the matter of these fluctuations inside one droplet of fields. Because of the Pauli exclusion principle, only one or (for the sake of opposite projections [3, 4] of the spin) two fermionic fluctuations in one droplet can occupy at their lowest energy state. Unless other quantum numbers are assigned to these fluctuations, the consecutive fermionic fluctuations can eventually occupy their higher energy states. Concerning the phenomenon of the screening of the fluctuation of charges inside one droplet, we face the problem of the mass of this kind of droplet. The phenomenon of the gamma transparency of the electrically uncharged configuration of fields in the droplets in the reference to gamma bursts was previously pointed out in [5] . Below, the Schrödinger-Barut background of the model is given. The analyzed CGSW model is not a modification of the quantum GSW model. For instance, the configurations of fields are not the structures of QFT; most particularly the ground state is not the QFT vacuum state. Hence, the argument against "a non-zero vacuum expectation value" is not relevant here since in the body of the self-consistent field theory, a structure like this does not exist at all. Unlike QFT, the self-consistent field theory (SCFT) deals with continuous charge densities and continuous charge density fluctuations as the basic concept [6] . In order to present the idea of the ground field in a broader context, let us draw our attention to the Lagrangian density L of electromagnetism, which serves as an example for introducing the ground field notion in terms of the self-consistent theory only
where J µ = −eΨγ µ Ψ is the electron current density fluctuation and A µ is the total electromagnetic field four-potential A µ = A e µ + A s µ , where the superscript e stands for the external field and s stands for the self-field adjusted by the radiative reaction to suit the electron current and its fluctuations (see [7] ). Then, in the minimum of the corresponding total Hamiltonian, the solution of the equation of motion for A s µ is called the electromagnetic ground field. In this paper, the term boson ground field is used for the solution of equations of motion for a boson field in the ground state of the whole system of fields (fermion fluctuations, gauge bosons, scalar fluctuation) that are under consideration. This boson field is a self-field (or can be treated as one) when it is coupled to a source-"basic" field. In general, the term "basic" field means a wave function that is proper for a fermion (fluctuation), a scalar (fluctuation) or a dilatonic field [8, 9] and, although not in this paper, a charged or heavy boson. The above mentioned concept of a wave function and the Schrödinger wave equation is dominant in the nonrelativistic physics of atoms, molecules and condensed matter [10] . In the relativistic quantum theory, this notion has been largely abandoned in favor of the second quantized perturbative Feynman graph approach, although the Dirac wave equation is still used for the approximation of some problems. What Barut and others did was to extend the Schrödinger's "charge density interpretation" of a wave function (e.g. the electron is the classical distribution of charge) to a "fully-fledged" relativistic theory. They successfully implemented this "natural (fields theory) interpretation" of a wave function with coupled Dirac and Maxwell equations (for characteristic boundary conditions) in many specific problems. But the "natural interpretation" of the wave function can be extended to the Klein-Gordon equation [8, 9] coupled to the Einstein field equations, thus being a rival for quantum gravity in its second quantization form. In the case of the QFT models, the second quantization approach is connected with the probabilistic interpretation that is inherent in the quantum theory, whereas the classical field theories and the "natural interpretation" of the wave function together with the self-field concept are in tune with the deterministic interpretation forming a relativistic SCFT. Thus, depending on the model, the role of a self-field can be played by e.g. the electromagnetic field [11] - [19] , boson W + − W − and Z ground-field (as below in this paper) [1, 2] or by the gravitational field (metric tensor) g µν [8, 9] . The "basic" field that is proper for a particular matter source is the dominant factor in the existence of self-fields. When the values of masses of fundamental fermionic, scalar and bosonic fields have to be taken as the external parameters of the model, then in SCFT the basic fields are in fact interpreted as fluctuations [20, 21] (of the total basic fields) and the self-fields are coupled to the fluctuations only. The conjecture is that if all fluctuations are identical to their total basic fields, then the solution is fully self-consistent and the masses of all fields should appear in the result of the solution of the coupled partial differential equations that characterize the system [22, 4, 23] . In [22] it was shown that the structural information of the system [24, 25] is, in the case of the scalar field, proportional to its rest mass. The (observed) structural information principle put upon the system means that the analyticity requirement of the log-likelihood function of the system and the Rao-Fisher metricity of its statistical space [24, 26] is used. The coupled set of partial differential equations follows from the variational information principle, which minimizes the total physical information of the system [22, 24] . If only some of the fluctuations are identified with their total basic fields, then all masses of the fundamental fields remain among the parameters [26] that (at least at some value of the energy) are to be estimated from the experiment. In accordance with the statement above, a model of bound states of fluctuations (index f ) was constructed [1] . The new, electrically and/or weakly charged physical configuration lies in the minimum of the effective potential of the scalar field fluctuation ϕ f at the value ϕ f = δ, which is calculated self consistently from the Lagrangian of the CGSW model. In the model, the scalar field ϕ exists inside the droplet of the configuration of fields only. It is the only one (inside the droplet) to which its fluctuation ϕ f ≡ ϕ is possibly equivalent (possibly, as this paper neither proves nor disproves it). In fact, it could be an effective one, e.g. the superposition of other fundamental fields or their fluctuations. Thus, from now on, the symbols ϕ f , L f , R f , respectively, denote the fluctuation of the scalar field and a doublet of left-handed or a singlet of right-handed fluctuations of fermionic fields, respectively, and not the global fields. In agreement with the above explanations of the self-consistent approach, fields in
and a singlet R f = (ℓ f R ) are wavefunctions, where ℓ f and ν f signify a leptonic fluctuation ℓ and a fluctuation of its neutrino ν, respectively. Thus fields in L f and R f are not connected with the interpretation of the corresponding full (global) charge density distributions for particles in the doublet L and singlet R, as it is for fields ruled by the original linear Dirac equation. Instead, they are associated with the distributions of the charge density fluctuations of fields in the doublet L and singlet R that are ruled by the coupled Dirac-Maxwell equations, similar to that found in Barut's case. Therefore, j µ f Y and j aµ f , a = 1, 2, 3 are the continuous matter current electro-weak density fluctuations extended in space (and not operators of QFT with point-like charges). In order to simplify the calculations, the mass m f of any fermionic fluctuation is neglected (see Eq.(81)).
In Section 2 the effective potential for the "boson ground fields induced by matter sources" configuration (hereafter, I will call it the bgfms configuration) and the general algebraic equations that follow from the field equations of motion for the fields on the ground state inside the droplet are presented. They form the screening condition of the fluctuation of charges. Such quantities as the observed charge density fluctuations are also determined. In Section 3 the numerical results for the electrically and weakly charged bgfms (EWbgfms) configuration are presented along with the calculations of the mass of its droplet in the thin wall approximation. Section 4 is devoted to an analysis of the weakly charged bgfms (Wbgfms) configuration and its stability for the sake of both the weak charge density fluctuation and λ parameter (which is the parameter of the scalar fluctuation potential). In Section 5 the intersections of the λ-functions of the mass of the droplet for the electrically charged (i.e. EWbgfms) and electrically uncharged (i.e. Wbgfms) configurations are analyzed. Two such pairs of bgfms configurations are found: one with a mass equal to 123.7 GeV and the other with 126.67 GeV. Then, the Wbgfms configuration with a mass equal to 126.67 GeV is interpreted as the state found in the LHC experiment. Also, in Section 5 the decay and gamma transparency of the Wbgfms configuration are described. After the Conclusions, in Appendix 1 the Table with some quantum numbers of fields in the SU L (2) × U Y (1) CGSW model are given. In Appendix 2 the field equations for the gauge self-fields and the scalar field fluctuation in CGSW model with continuous matter current density fluctuations are given. The calculations below are in the "natural units" = c = 1.
Boson ground state solutions
In the CGSW model the Lagrangian density for the fluctuations and self-fields coupled to them with the hidden SU L (2) × U Y (1) symmetry is as follows
where L f f is the fermionic part of the fluctuation sector
Here, v = 246.22 GeV [27] and λ = 0 is the constant parameter of the scalar fluctuation potential, whose value will be established later on. To simplify the calculations, we neglect the mass m ℓ f of the fermionic fluctuation. The fields inside the bgfms droplet are either the classical fluctuations of fields or classical self-fields and in this paper they are treated as such. Because the formalism for the self-consistent treatment of the quantum fields operators is not known, therefore the fields of the self-consistent approach are not the ones of a quantum field theory origin. The same is true for the quantum fluctuation fields operators. This concerns the scalar fluctuation doublet and all fermionic fluctuations and bosonic self-fields inside the bgfms configuration. Moreover, both the bosonic self-fields and the scalar and fermionic fluctuations that compose the bgfms configuration are not directly observed. What is observed is the droplet of the bgfms configuration. In this respect, the clarifying (only) similarity is to think of the neutron as a kind of configuration of fields. It is hard to prove that it consists of a proton and an electron (although see [28, 29] ). Similarly, it would be risky to call the fermionic fluctuation inside the droplet, e.g. a particular lepton fluctuation, although in the CGSW model the field fluctuations inside the droplet are granted the SU L (2) × U Y (1) quantum numbers (see Table in Appendix 1) . For example, the electrically charged EWbgfms state found in Section 5 has the SU L (2) × U Y (1) quantum numbers of the fermionic fluctuation(s), which are the same as the numbers of the positron. Also, the scalar fluctuation
2 in the CGSW model is the one for the classical scalar field fluctuation Φ f that exists inside the bgfms configuration only and not for the Higgs field. In conclusion, the CGSW model is the one of the fluctuations of basic (scalar or fermionic) fields and the self-fields coupled to them. The scalar of fermionic fluctuations can be the objects different than the ones known from, e.g. the scattering experiments, but the self-fields W ± , Z and A, although they are also not the quantum fields in the CGSW model, nevertheless they are the classical counterparts of the SM bosonic fields and can be named after them. Finally, the question remains as to what is the host object for the droplet of the bgfms configuration? Let us begin with the similarity of an electron in an atom. The self-field concept, as developed by Barut and Kraus, has been used successfully to compute nonrelativistic and relativistic Lamb shifts [11, 12, 17] . In their approach, the host object is the electron and the tiny Lamb shift of its wave mechanical energy state arises from the electron fluctuation coupled self consistently to its classical electromagnetic self-field. The self-consistent solution for the Lamb shift is then obtained iteratively (and because of this it is sometimes seen as inferior to the perturbative quantum electrodynamics (QED)). In this paper the situation is similar but, the energy of the host fermion (or fermions), if it was, e.g. the electron (or electronic fluctuation), appears to be minute in comparison to the obtained mass of the bgfms configuration.
In Eqs. (1)- (2) the covariant differentiations ∇ µ for the scalar fluctuation doublet Φ f and for a fermionic field fluctuations doublet L f and singlet R f are
where
is the gauge field decomposition with respect to the su(2) algebra generators. The U Y (1) self-field tensor is defined as
and the SU L (2) Yang-Mills self-field tensor as
where the ε abc are the structure constants for SU L (2), which are antisymmetric with the interchange of two neighbour indices and ε 123 = +1. The fundamental constants of the model are the coupling constant for SU L (2), which is denoted by g, and the coupling constant for U Y (1), which according to convention is denoted by g ′ /2. The weak hypercharge operator for the U Y (1) group is called Y . The quantum numbers in the model are given in the Table (Appendix 1) . Now, the scalar fluctuation doublet
contains the scalar field fluctuation ϕ f . We have adopted the notation
where for the sake of transparency only one leptonic fluctuation ℓ inside the bgfms and its neutrino fluctuation are specified. The contribution from other existing fermionic fluctuations can be treated in a similar way. Now, for our charged (electroweak or weak) physical configuration at ϕ f = δ, we decompose the total self-fields W a µ , B µ and the scalar field fluctuation ϕ f , which stay on the LHS of Eq.(10) as follows
Here, each of the total fields on the RHS is decomposed into the self consistently treated part ω a µ , b µ and δ and the wavy (non-self consistent) part W a µ ,B µ of the self-fields andφ f of the scalar field fluctuation, respectively. The wavy terms are not treated self consistently. In this paper the thin wall approximation is used in which ω a µ , b µ and δ are constant. These homogenous components of the self-fields are the main quantities which we are interested in and they are searched for self consistently on the ground state denoted as ( ) 0 . The other, wavy parts of the self-fields do not enter into the selfconsistent calculation in the presented model. Nevertheless, the wavy parts are important in determining the modified mixing angle Θ (see Eq. (39)) and in estimating the range of the validity of the thin wall approximation.
respectively. We now assume that on the ground state the system is in the local rest coordinate system in which
where ̺ f Y and ̺ a f are the matter charge density fluctuations related to U Y (1) and SU L (2), respectively. Eq.(13) determines the ground state which is not relativistically covariant, hence locally, inside the discussed droplets of the fluctuations, the Lorentz invariance might not be its fundamental property (the symmetry of the Lagrangian density (2) still remaining). Yet, we will see that their diameter in the analyzed cases is only 1 of the order of 0.001 f m (see Sections 3.2 and 4.1). As all of the analyses in this paper that pertain to the ground fields are performed on the ground state, therefore, if it is not necessary, the denotation ( ) 0 will be omitted. Thus, what will be finally found is really the ground state of a system, which follows from the fact that the analyzed droplets of the fields of the excited configurations that lie near the physically interesting solutions have real nonnegative squared masses of all their constituent fields. The stability of solutions for the particular configurations of fields is one of the basic problems analyzed in this paper. The particular ground state configurations can decay via radiation or the decay of the continuant fields only. The self-fields which are calculated from (11) are the ground state fields and only these self-fields are treated fully self consistently in this model. The boson fields, W a µ , B µ and ϕ f (see Eq. (10)), which in the ground state of the whole configuration of fields are naturally called the ground fields, are denoted as ω a µ , b µ and δ, respectively self−consistent (parts of) self−fields
They are searched for self consistently. Next, we assume that also in the decomposition (10) in the excited states of the system, the self-consistent parts ω given by Eqs. (12), (13) . The self-consistent parts (both on the ground state and on the excited ones) can be parameterized in the following way [2] 
In Eq. (15) the (n a ) = constant plays the role of a unit vector in the adjoint representation of the Lie algebra su (2) . It determines the direction of the ground fields (or more generally of the self-consistent part of the self-fields). It can be seen that (no summation over index "a")
Now, further calculations are performed in the thin wall approximation in which ω a µ , b µ and δ are the homogenous fields. Using Eqs. (14)- (16) in Eqs. (11) and (1), we obtain the effective potential
for the self-consistent parts of the self-fields. For the self-fields on the ground state, the potential U ef f (ϑ, σ, β, δ) forms the complete effective potential. When the self-consistent parts of fields are homogenous in time and space, then ϑ, σ, β and δ are constant and from
This means that (in the thin wall approximation) the self-consistent part of the self-fields and the scalar field fluctuation form an incompressible matter. Then, the field equations Eqs. (76)- (78) and Eq.(81) (see Appendix 2) that resulted from the CGSW Lagrangian (1) give the following four algebraic equations for the self-consistent parts ϑ, σ, β of the self-fields and δ of the scalar field fluctuation
In the self-consistent homogenous case, Eqs. (76)- (78) and Eq.(81) are equivalent to
and thus Eqs. (19)- (22) can be easily checked. They form the self-consistent part of the screening condition of the fluctuation of charges, which is the analog of the screening current condition in electromagnetism [31] . They are used in the calculations of the value of change of the observed electric and weak density fluctuations of charges (see Eqs. (29)- (31) below) and the effective masses of the fields (see Eqs. (33)- (36) below). The self-fields obtained self consistently, i.e. according to Eqs. (19)- (22), will be called the self-consistent fields. The configuration of the self-consistent fields on the ground state 2 is called (in agreement with the Introduction) the (boson) ground fields induced by matter sources (bgfms) configuration [2] .
When we define the "electroweak magnetic field" as B 
Now, let us choose
In this case the self-consistent parts of the electroweak magnetic field (B 
Then, consequently a rotation of σ and β self-consistent fields to their counterparts ζ and α (and similarly forZ µ andÃ µ ) as well as a rotation of the charge density fluctuations ̺ 3 f and ̺ f Y to their corresponding physical quantities ̺ f Z and ̺ f Q are as follows
It is worthwhile to write the relations between weak isotopic charge density fluctuation ̺ 3
f (see Eq. (13) and Eq. (25)), weak hypercharge density fluctuation ̺ f Y , standard relation (SR) unscreened electric charge density fluctuation ̺ f Q SR (Eq. (31)), standard (SR) unscreened weak charge density fluctuation ̺ f Z SR (Eq.(31)) and their generalizations in our model, i.e. the observed electric charge density fluctuation ̺ f Q and the observed weak charge density fluctuation
Here, Θ is the modified mixing angle (given below), whereas the Standard Model (SM) relations between the Weinberg angle Θ W , g and g ′ are given by
and
.
The masses of the self-fields and scalar field fluctuation
The massive Lagrangian density for the boson self-fields and the scalar field fluctuation, which follows from the kinematical part of the Lagrangian (1) is equal to
This changes the effective potential (11) for the excited states byŨ ef f = −L mass . Using Eqs. (14)- (17) and Eq. (25) in the massive Lagrangian density (32), we obtain the following square masses [2] for (the wavy parts of) the boson self-fields and the scalar field fluctuation (10) inside a droplet of the bgfms configuration
Let us note that the masses in Eqs. (33)- (36) are modified according to the self-consistent part of the screening current condition given by Eqs. (19)- (22) . After using Eq. (26), we pass from the fieldsB andW 3 to their physical linear combinationsÃ andZ and from (32), we obtain their squared masses
where from the orthogonality property of the mass matrix of the fieldsÃ and Z, the modified mixing angle Θ is obtained
In Eqs. (37)- (38) 
Defining the complex self-fields
, the squared masses also follow (compare Eq. (33))
Finally, the squared mass of the scalar field fluctuation is equal to
From Eqs. (19)- (22) and (27), we notice that with the simultaneous change of the signs of ̺ the above masses of the fields inside the bgfms configuration and the mass of the droplet of the bgfms configuration calculated (further on) using the potential Eq. (18) (19)- (22) for the ground fields in these points of the effective potential U ef f split into the two cases discussed below, one for the EWbgfms configuration and the other for the Wbgfms one. It is evident from Eq.(39) that the transition from the zero charge density fluctuations to ̺ 3 f = 0, ̺ f Y = 0 is associated with the non-linear response of the system. It can also be noticed that electroweak SM assumptions, which concern the relations between charges, are formally recovered for ϑ = 0. Some quantum numbers of the CGSW SU L (2) × U Y (1) model are given in the Table in Appendix 1.
The EWbgfms fields configurations with ̺ f Q SR = 0
Now, Eqs. (19)- (22) can be rewritten as follows:
Note: From Eq. (45) we see that the self-consistent field ϑ is non-zero only if ̺ f Q SR = 0. We also see that according to Eq.(46) (compare Eq. (21)), the non-zero value of ̺ f Y implies the non-zero self-consistent field δ = 0 of the scalar fluctuation ϕ f . Now Eqs. (14)- (16) with (27) read 
where different values of p (see Table) represent different matter fields which can be the sources of charge density fluctuations. The above-mentioned screening charge phenomenon now quantified by Eqs. (43)- (46) is of crucial importance for the characteristics of the bgfms configurations analyzed below. When the scalar fluctuation field ϕ f together with W ± 1,2 , Z 0 , A 0 -gauge self-fields with the non-zero self-consistent parts given by Eq.(47) are present, then the electroweak magnetic and electric ground fields (24) penetrate inside the whole spatially extended fermionic fluctuation. In their presence, the electroweak force generates an "electroweak screening fluctuation of charges" in accord with Eqs. (43)- (46) and Eqs. (29)- (31) . This is connected with the fact that the basic fermionic field fluctuation carries a non-zero charge.
Characteristics of the EWbgfms configuration
The solutions of Eqs. (43)- (46) with the condition (48) were previously discussed in [2] . The numerical results of this analysis for the self-consistent parts of fields, the scalar fluctuation δ and self-fields β, σ, ϑ and for the physical self-fields α and ζ (see Eq. (27)) as functions of the electric charge density fluctuation ̺ f Q for p = 2 are presented in Figure 1a . One particular value of λ ≈ 0.0652 has been chosen, the choice of which will be argued later on. The plots for different values of λ and p can be found in [1] . Here, we 
and Z 0 , respectively, as functions of the electric charge density fluctuation (24)- (25) and Eq. (27) ) and | B Table) converge for relatively small values of ̺ f Q , i.e. for values of the charge density fluctuation ̺ f Q in the range of up to values approximately 10 3 times bigger than those that correspond to the matter densities in the nucleon. Also, the ratio ̺ f Q /̺ f Q SR → 1 for ̺ f Q SR → 0 (see Figure 2a) . As the result, all of the physical characteristics of the bgfms configurations for different values of p (see Table) converge with ̺ f Q → 0 [1] . This can be noticed e.g. from the behavior of the ratio sinΘ/sinΘ W (Figure 2b ) as a function of ̺ f Q , where Θ is the modified mixing angle given by Eq. (39) . On the other hand,
where the value of C depends both on p and λ (see Figure 2a) . It can be noticed that the dependance of C on the parameter λ of the scalar fluctuation potential is stronger than on p. In principle, for bigger values of ̺ f Q SR the information on the true value of λ should be extracted from the slope C of the asymptote to the plot of ̺ f Q as the function of ̺ f Q SR . From Eq. (19) and Eq.(33) (for ϑ = 0), it can be noticed that fieldsW Let us notice that the expressions (37) for m 2 Z and (38) for m 2Ã have a root. For a particular value of p < 1.388 ≈ 2 √ sin Θ W and below some value of λ = λ Z (which depends on p), the expression (m
under this root gets above some value of ̺ f Q the negative sign so that the EWbgfms configuration becomes unstable in theZ andÃ field sectors. Thus, for p < 1.388 and a particular value λ < λ Z , there is a value of ̺ f Q for which mÃ = mZ. For example, for p = 1/2 the limiting value λ Z ≈ 0.2148. Thus, e.g. for λ = 0.14 < λ Z this expression becomes negative above ̺ f Q ≈ 1.767 10 8 GeV
3
(for which E st (̺ f Q ) ≈ 8.313 10 10 GeV 4 ). For p = 1/2 and λ = 0.0652 < λ Z this expression becomes negative above ̺ f Q ≈ 1.531 10 7 GeV 3 (for which E st (̺ f Q ) ≈ 3.456 10 9 GeV 4 ). Next, e.g. for p = 1 the limiting value λ Z ≈ 0.0297. It will be shown in Section 5 that the value of ̺ f Q for a physically interesting EWbgfms configuration (e.g. the state s2 in Section 5) Table) as the function of ̺ f Q .
(for which this instability might potentially appear) is smaller than the mentioned limiting value of ̺ f Q . Moreover, above p ≈ 1.388, and thus also from p = 3/2 upwards, the discussed configurations do not possess this instability in theZ andÃ field sectors for all values of λ and ̺ f Q .
The mass of the EWbgfms configuration
The energy density given by Eq.(18) for stationary (st) solutions of the EWbgfms configuration for boson ground fields calculated self consistently according to Eqs. (43)- (46) as the function of ̺ f Q is equal to The energy density E st (̺ f Q ) increases both with ̺ f Q and ̺ f Q SR . The plots of the dependance of E st (̺ f Q ) for boson ground fields given by Eqs. (43)- (46) on the electric charge density fluctuation ̺ f Q are presented in Figure 3b (for values of p = 0 from the Table) . We notice that from the point of view of E st (̺ f Q ), the EWbgfms configurations fall into classes of p that differ weakly with λ inside a particular class (which is shown in Figure 3b for p = 2 only). 
The matter electric charge fluctuation of an electrically charged EWbgfms configuration is equal to
where r q f is the "radius of the charge density fluctuation" in the thin wall approximation. The radius r q f is the function of ̺ f Q . The mass of the electrically charged EWbgfms configuration is equal to
where because of the Pauli exclusion principle used for the fermionic fluctuations, we obtain that q f = ±1 or ±2 only inside one droplet (except the cases that the consecutive fermionic fluctuations occupy their higher energy states). When the fermionic fluctuation (one or two in each bgfms configuration of fields) that plays the role of the matter source that induces boson ground fields was taken into account in the calculation of mass M q f , then its value would be changed by an order of the energy of this fermionic fluctuation. In this paper the energy of the fermionic fluctuation is neglected. The functional dependence of the mass M q f of a droplet of the EWbgfms configuration of fields (with charge fluctuation q f ) on r q f (̺ f Q ) is presented in Figure 4a . It exhibits a minimum in r q f (and also in ̺ f Q ) for some values of p. For instance (see [1] ), for p = 2 and with λ ≈ 0.0652, it has the minimal value M q f = ±q f × 63.335 GeV at ̺ f Q = 2.965 · . This stationary state is the resonance via the weak interactions only, and can disintegrate through simultaneous decay or radiation of its constituent fields. The most interesting fact is that the closest configuration of fields is an electrically neutral Wbgfms configuration with the same mass. Because their masses are equal, hence their Breit-Weisskopf-Wigner probability density has a dispersion of the same order.
Note: From Figure 3b we see that E st −→ 0 as ̺ f Q SR −→ 0 (̺ f Q −→ 0) for all of the values of λ > 0 and p = 0 considered (see Table) . For ̺ f Q −→ 0 and for all of the considered values of λ > 0 and p = 0 (see Table) from Eq. (18) and Eqs. (43)- (46), we also obtain
where the sign "+" is for q f > 0 and sign "-" for q f < 0. Yet, as in this limit the EWbgfms configuration inside a droplet does not reproduce the uncharged SM configuration (for which ̺ f Q = 0), thus even for q f = ±1 this bgfms configuration cannot be interpreted as the observed, well-known W ± boson particle. Indeed, even if the charge density fluctuation tends in the limit to zero ̺ f Q −→ 0 and thus we obtain ϑ → 0 and ζ → 0 for the ground fields of the W + − W − pair and Z, respectively, yet, the result is that the self-consistent ground field α of A 0 is still non-zero in this limit (see Eq. (47) and Figure 1a ) [1] . Therefore, the transition from the configuration of fields with ̺ f Q = 0 (̺ f Q SR = 0 and ̺ f Y = 0) to the configuration with ̺ f Q = 0 (then with ̺ f Q SR = 0, ̺ f Y = 0, α = 0, ζ = 0 and ϑ = 0) inside the droplet of the EWbgfms configuration is not a continuous one. Let us notice that in the double limit ̺ f Q −→ 0 and q f −→ 0, we obtain M q f = 0.
Wbgfms configurations with ̺ f Z SR = 0
From Eq.(39) it can be noticed that for ϑ = 0 the standard relation
is held; hence, from Eqs. (29)- (31) it follows that ̺ f Z = ̺ f Z SR and ̺ f Q = ̺ f Q SR . Using Eqs. (27)- (28) we can rewrite the effective potential U ef f given by Eq.(18) for the ground fields in the following form
For ϑ = 0 we can rewrite Eqs. (20)- (22) as follows
The relations (54)-(56) form the self-consistent part of the screening condition of the fluctuation of charges.
Note: Thus, according to Eq.(55), the non-zero weak charge density fluctuation ̺ f Z SR inevitably leads to the non-zero self-consistent field ζ of Z µ . The non-zero ̺ f Z SR also implies the non-zero self-consistent field δ = 0 of the scalar fluctuation ϕ f (compare the Note below Eq. (46)). Using Eq.(53) and equations (compare Eq. (23))
the relations (54)-(56) can easily be checked. Two nontrivial relations given by Eqs. (55) - (56) lead to the solution
where self-consistent fields ζ and δ are the functions of ̺ f Z SR only (see Figure 5a ). Using Eqs. (15)- (16) and Eqs. (26)- (27), we can rewrite Eq. (14) for the self-consistent field α of A µ in the form
From Eqs. (54)- (56) and (60)- (69) it follows that α is not a dynamical variable. It corresponds to a nonphysical degree of freedom and can be removed by the gauge transformation α → 0. Thus, U Q (1) remains the valid symmetry group giving (see Eq. (27)) Now, the self-consistent fields (14) can be rewritten as follows:
(63) or in terms of physical fields
The appearance of the non-zero weak charge density fluctuation ̺ f Z SR and the self-consistent field ζ of the self-field Z µ that is induced by it (see Eq.(60)) influences the masses of the wavy parts of the boson self-fields and of the scalar field fluctuation. Their squares inside a droplet of the Wbgfms configuration are, according to Eqs. (37)- (38), (41)- (42) (for ϑ = 0), equal to (see Figure 5b )
Thus the effective mass of the wavy part of the physical self-field A µ is equal to mÃ = 0.
After putting the self-consistent ground fields calculated according to Eqs. (55)- (56) 
(with δ treated self consistently), which after using Eqs. (55) and (56) could also be rewritten as follows (see Figure 6 )
where the self-consistent ground field ζ = ζ(̺ f Z SR ) is the function of ̺ f Z SR (see Eq. (60)). From Eqs. (67) and (59), it is clear that the appearance of ̺ f Z SR > 0 (so ζ > 0) leads to the instability in the W ± µ sector only if which is connected with the fact that then m
2 is taken into account, we obtain the relationship between λ max and ̺ f Z SR max , where λ max is the value of λ and ̺ f Z SR max is the value of ̺ f Z SR for which we have m 2W ± = 0. The region of stable Wbgfms configurations with ζ = 0 is on and below the ̺ f Z SR max (λ max ) boundary curve (see Figure 7a) . For the weak charge density fluctuation
6 GeV 3 , this configuration of fields is stable for an arbitrary λ (see Figure 7a) . For values of ̺ f Z SR bigger than ̺ limit f Z SR , the Wbgfms configuration is unstable for a given λ above a certain value of ̺ f Z SR , which is equal to
2 /(16g 2 ) ≈ 0.0451, the Wbgfms configuration is stable for all values of ̺ f Z SR (see Figure 7a ).
The mass of the Wbgfms configuration
Let us examine the mass of the droplet of the Wbgfms configuration induced by the non-zero weak charge density fluctuation ̺ f Z SR
where E st (̺ f Z SR ) is given by Eq.(70) and the sign "+" is for i Table) inside one droplet are possible (except in cases where the consecutive fermionic fluctuations occupy their higher energy states). Here, r According to the stability of the Wbgfms configuration in respect of the W ± sector, we can also obtain the upper limit M (λ max ), also tends to zero. Thus, in this case in the double limit ̺ f Z SR −→ 0 and i 3 f −→ 0, the Wbgfms configuration becomes necessarily massless for λ > λ limit (for λ ≤ λ limit this would be not necessarily the case). At the same time, from Figure 5a -b we notice that for ̺ f Z SR −→ 0, the Wbgfms configuration reproduces some characteristics of the uncharged ̺ f Z SR = 0 configuration, e.g. the masses of the composite boson fields and the lack of self-consistent gauge fields. Nevertheless, even for an infinitesimally small value of ̺ f Z SR , the value of the self-consistent field δ is different from zero and tends in the limit to v. Thus, for λ > λ limit (which will be suggested later on) and for ̺ f Z SR −→ 0, i 3 f −→ 0, the particles interacting with this massless Wbgfms configuration can perceive the fields that are inside a Wbgfms droplet with their SM values of couplings.
The intersections of EWbgfms and Wbgfms configurations
Let us start with the electrically charged EWbgfms configuration with a matter electric charge fluctuation equal to q f = 2 (analysis for q f = −2 would be the same) and a minimal mass M For the solution s1 in Figure 8a , we obtain λ ≈ 0.065187 ≈ 0.0652 and
≈ 126.67 GeV. Firstly, let us write down the characteristics of the electrically charged EWbgfms configuration with ̺ f Q = 0 (see Eq.(47) and Figure 1a) . Thus, the electric charge density fluctuation is equal to ̺ f Q = 2.965 × 10 6 GeV 3 (compare Figure 2a ) and the energy density (Figure 3b) is equal to E st (̺ f Q ) ≈ 1.878 × 10 8 GeV 4 . For q f = 2 the radius of the electrically charged EWbgfms configuration is equal to r q f ≈ 0.00107 f m (see Figures 4a and 8b) . For ̺ f Q = 2.965 × 10 6 GeV 3 the mass mZ ≈ 124.128 GeV inside the droplet of the EWbgfms configuration is the biggest one (see Figure 3a) ; hence, the interaction range r The transition from the electrically charged EWbgfms configuration (state s1 q f =2 ) to the uncharged Wbgfms configuration (state s1 i 3 f =∓1 ) is presented in Figure 8b . These two points are represented by one solution s1 on the λ − M plane in Figure 8a . We interpret the electrically uncharged Wbgfms configuration represented by the point s1 i 3 f =∓1 as the candidate for the neutral state of the mass ∼ 126.5 GeV recently observed in the LHC experiment. The examples of the processes connected with s1 are as follows 4 .
4 In the presented calculations the masses of the states s1 q f =+2 and s1 i 3 f (or s2 q f =+2 and s2 i 3 f ) are equal. Yet, the mass splitting between the states s1 q f =+2 and s1 i 3 f (or s2 q f =+2 and s2 i 3 f ) could be of the 10 MeV order, which is in agreement with the value of the decay width of the 126.5 GeV boson state observed in the LHC experiment [36] . Then, examples a11-b2 which follow, which have on their right hand sides the dielectron events For s1 q f =+2 and s1 i 3 f =±1 , which are the leptonic states: a11) p + p → (s1 q f =+2 ) + X + 2ν and then (s1 q f =+2 ) → (s1 i 3 f =−1 ) + 2ν + 2e
, which are the barionic states: a2) p+p → (s1 q f =+2 )+X +(
Here ℓ is the electron or muon and X signifies some jets.
For the solution s2 in Figure 8a , we obtain correspondingly λ ≈ 0.04977 ≈ 0.0498 and M For s q f =+2 and s i 3 f =±1/2 , which are the leptonic states: b11) p+p → (s2 q f =+2 )+X +2ν and then (s2 q f =+2 ) → (s2 i 3 f =−1/2 )+ν +2e
For s q f =+2 and s i 3 f =±1/2 , which are the barionic states: b2) p+p → (s2 q f =+2 )+X+(
plus neutrinos, are from this point of view not excluded by the present LHC experiment.
experiments have selected the state s1 i 3presented CGSW model treats the self-consistent field and the wave self-field of excited states differently, a self-field is in reality one object (on the ground state, i.e. in the droplet of a bgfms configuration, only self consistent fields are present). Thus, both the self-consistent field and the wave self-field in CGSW have the same type of couplings as their counterparts in the GSW model. The self-consistent electrically uncharged Wbgfms configuration s1 i 3 f =∓1 is the resonance via the weak interactions only and can disintegrate through the simultaneous decay or radiation of its constituents. In a droplet of a Wbgfms configuration of fields induced by ̺ f Z SR = 0 (with ̺ f Q SR = 0), the self-consistent fields ϕ f and Z (see Eq. (64)) are present in addition to the background fermionic fluctuations. Then, only δ of ϕ f and the time component ζ of Z are different from zero. (Due to ̺ f Q SR = 0 and m A = 0, the electromagnetic self-field A is totally absent even in the excitation; however, the pair W + − W − of the self-fields can appear in the excitation.) The self-consistent fields are the initial ones that take part in the decay of the Wbgfms configuration. They do not form a coherent superposition, i.e. after the calculation of the coherent transition probabilities for each initial selfconsistent field separately (i.e. for ϕ f = δ and Z 0 ), for which the interference pattern to the particular final state is used, the total transition probability is calculated incoherently by averaging over these initial self-consistent fields. Finally, only stable particles, i.e. photons, leptons, hadrons (and neutrinos) are detected in the detector.
5.2.
Transparency of the uncharged bgfms configuration to electromagnetic radiation In Section 4 it was noted that the effective mass m A of the electromagnetic self-field A inside the droplet of an electrically uncharged Wbgfms configuration is equal to zero. Although the electromagnetic self-field is totally absent in this bgfms configuration (see Section 4), zeroing of the effective mass and ̺ f Q = 0 are important for the photons that are external ones (see Introduction). The reason is that the formal form of the equation of motions (76)- (78) is also true for the external gauge fields penetrating the discussed bgfms configuration. Thus, the Wbgfms configuration is transparent for the external electromagnetic radiation. Now, let us suppose that the matter is extremely dense, as could happen in the mergers of neutron stars. Then the difference between the inward structure of the nucleon and the inward structure of the droplet of the Wbgfms configuration may be a supporting impulse to initiate the relativistic shock. That is, the abrupt transition of the neutron matter during the collapse of star mergers could cause the transition to matter of Wbgfms droplets, which are transparent to the gamma radiation that is produced within the gamma-ray bursts (GRB) explosion. This can lead to the appearance of an alternative source of energy that can help the gamma-ray burst [5] . This would also be the reason for the recently observed lack of correlations between gamma-ray bursts and the neutrino fluxes (present in the standard model and) directed from them [38] .
Conclusions
The aim of this paper was to examine homogeneous self-consistent ground state solutions in the CGSW model [1] . It is an effective one as is the GSW model which is its quantum counterpart. It is assumed that if the ground state of the configuration of the self-fields induced by extended (non-bosonic) charge fluctuations appears [2] , then this forces us to describe the physical system inside its droplet in the manner of classical field theory. Let us summarize the results presented in this paper. The discussed model is homogeneous on the level of one droplet (thus the thin wall approach is used). The homogeneous configurations of the gauge ground self-fields W Previously, in [1] it was found that for λ = 1 and for p = 2 a shallow minimum of the mass of the EWbgfms configuration droplet equal to M min q f ≈ ±q f × 66.7464 GeV appears. At that time the expectation was that the appearance of such bgfms configurations might be theoretically possible in the very dense microscopic objects that are created in heavy ion collisions [18] . In the present paper in Section 5, the complete characteristics of two such bgfms configurations s1 q f =2 and s2 q f =2 were given. We only remind the reader that for the zero spin s1 q f =2 state (realized for λ ≈ 0.0652) the mass of the EWbgfms droplet equal to M min q f =2 ≈ 126.67 GeV was obtained. The physical realization of the other EWbgfms s2 q f =2 state (at least as far as its mass is taken into account) is doubtful, as the fields configuration inside the droplet of its electrically neutral Wbgfms successor s2 i 3 f =∓1/2 is induced by one fermionic fluctuation only thus having a half spin value, which is not consistent with the observations reported in the LHC experiment [39] . Thus, the remaining, zero spin EWbgfms state s1 q f =2 is the configuration in the minimum of the M q f (r q f ) curve for p = 2, q f = 2 and with λ ≈ 0.0652 (see Figure 4a ). It lies on the M beginning. It is free of the idea of the quantum field theory vacuum (state) and the virtual pair creation. The self-field concept was previously used with great success in the Abelian case e.g. in order to compute nonrelativistic Lamb shifts and spontaneous emission [12, 14] , the Lamb shift (obtained iteratively) [17] , spontaneous emission in cavities [13] and long-range Casimir-Polder van der Waals forces [19] . These analyses follow the work of Jaynes and Milonni [20, 21] and the even earlier 1951 paper of Callen and Welton [40] on the fluctuation dissipation theorem, which showed that there is an intimate connection between vacuum fluctuations and the process of radiation reaction. The existence of one implies the existence of the other. The linear Dirac equation alone with e.g. the electron wave function in the presence of the (external to it) Coulomb field leads to wave mechanical solutions for the ground and excited states of the electron in an atom (see Introduction). The mathematics of the non-linear Dirac equation for the basic field fluctuation, which follows from the coupled Maxwell and linear Dirac equations for this fluctuation and its electromagnetic self-field is quite different. In general, the mathematics of the self-consistent field theory is interested in a proper set of partial differential equations, which are then solved self consistently in such a way that all degrees of freedom are removed. What remains is one particular state of the system 7 . The merits of the thought that is behind this procedure is the self consistency of the solution. The further we are from this precise self-consistent solution, the more numerous a set of differential equations remains to be solved but the set of equations that are already solved determines the types of the equations which remain and the properties of the fields that are ruled by them. The self-field is small for atomic phenomena and therefore the description of the basic field fluctuation via the linear Dirac equation may work approximately, which follows from the fact that the non-linear terms are small and can be treated as perturbations. Nevertheless, the QED prevailed, mainly because of the successes in the scattering phenomena. Yet, the self-field is not always small and there is another region where the non-linear terms dominate [42] . The present paper reflects such a situation, since for the bgfms configuration of fields, the energy of the host fermionic fluctuation is assumed to be minute in comparison to the obtained mass of the bgfms droplet. Thus, the main theoretical subject of this paper was the self-consistent description of the configuration of electroweakly interacting self-fields that are induced by a charge density fluctuation(s) with the internal extended wave structure inside one droplet. Thus, the CGSW model is the type of "a source theory" that considers all self-fields and scalar field fluctuations as "derived" from the source of the fluctuations of charges. The quotation marks mean that the self-consistent fields are not absent -they are only self consistently derived from the basic fluctuations fields to which they are coupled via the screening condition of the fluctuation of charges (19) - (22) .
In the presented CGSW model of the bgfms configuration of fields induced by the basic matter field fluctuation(s), the droplet is like the whole particle. This is connected with the fact that (besides the fact that the energy of the fermionic fluctuation is ignored) any fermionic fluctuation which "stretches" the droplet is like a whole fermion. Thus, our droplet of the bgfms configuration is like "a parton". This is definitely not the most general case. The indispensable need for the development of a more general approach is seen from the self-consistent model of the configuration of fields induced by the electronic charge fluctuation used in the Lamb shift explanation, where the energy of the electronic fluctuation is ignored (not to mention the ground and excited states of the electron, which are obtained in the anticipation by the formalism of the wave mechanics for the total electron wave function that is treated non-self consistently). Therefore, let us assume that there is an object in which the fluctuation of the fermionic charge does not exist by itself but needs a globally extended fermionic charge of which it is the disturbance only. With such approach, one is obliged to define and find the mass of the configuration of fields induced by the globally extended charge together with its fluctuation(s) (extended globally or locally). In doing this, one should focus on neither the wave mechanics (or quantum mechanics) nor on the self-consistent field theory of fluctuations (or quantum field theory) but on the theory of the complete inner structure of one particle. Otherwise, the model gets into the composition of "a particle" from "partons", which is a kind of "planetarianism" and seemingly because of this e.g. quantum chromodynamics (QCD) is the theory without final fundamental success [43] , as was expressed in [44] : "... all spin parts [of the nucleon] have to add to 1 2 which is incredible in the light of the present day experiments. This may indicate that some underlying symmetries, unknown at present, are playing a role in forming the various contributing parts such that the final sum rule gives the fermion 1 2 value". Both to recapitulate and going a little bit further, in order to describe the state of one particle (or even one droplet with a fluctuation) in a fully selfconsistent way, the interaction of the self-fields with the globally extended charge and fluctuations inside this particle (possibly ruled by equations unknown at present) has to be considered simultaneously. Consequently, further analysis should describe a more realistic shape of the charge density of the extended matter source. Supposing that proper equations are known, this shape should follow e.g. from the coupled Klein-Gordon-Maxwell (Yang-Mills) or Dirac-Maxwell (Yang-Mills) equations and from the Einstein's equations (or equations of an effective gravity theory of the Logunov type [45, 46] ) as is required for the self-consistent models. Thus, to make the theory of one particle fully self-consistent even a model of gravitation should be included [9] . Hence, a matter particle (similar to one droplet induced by matter fluctuations) seems to be, from the mathematical point of view, a self-consistent solution of all of the field equations involved in the description of the constituent fields inside this particle. Its interaction as a whole with the outer world is ruled by other models. The presented electroweak CGWS model, although elaborated on for configurations of fields inside one particle that are induced by the basic matter fluctuations only, is the next step towards the self-field formalism [22, 25, 24, 4, 26, 23] of the classical theory of one elementary particle. This particle is a materially extended entity with its own self-fields (e.g. electroweak, gravitational, etc.) coupled self consistently to the basic fields inside it. In [9] and in the present paper, it is suggested that the realization of such an analysis in the derivation of the characteristics of one particle is at hand. 
